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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

10 The present invention concerns a belt for machines for producing material 

webs, particularly paper webs. The invention also concerns a process of producing the 
belt. 

2. Discussion of Backgro und Information 

1 5 In paper machines, the use of screens made of metallic or plastic filaments for 

supporting a paper web is known. Due to their permeability, such screens cannot be 
used as sealing belts which, in drying areas of paper machines, serve to seal off a 
drying space which borders on a heated surface, such as the surface of a drying 
cylinder. For such purposes, all-metal belts are used which are very difficult to handle 

20 and which, particularly because of their great weight and low flexibility, place an 
upper limit on the belt velocity and thus the operating speed of the paper machine. 
An additional disadvantage of all-metal belts is that their width, which amounts to 
approximately 2 m maximum, is limited for reasons of manageability. 
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SI JMMARY OF THE INVENTION 
The invention provides a belt of the aforementioned type, as well as a process 
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for producing such a belt, which is easy to manage and in particular can be used as a 
sealing belt. 

The belt is made of a compound material which includes a sheet material 
prepared from preferably long-chain strength supports, in which interstices between 
the strength supports are at least partially filled with a filler. 

Because of the linkage of strength supports and filler, the weight of the belt 
according to the invention can be reduced in comparison to all-metal belts without 
impairing the stability and strength of the belt. Furthermore, the belt is significantly 
more flexible as a result of the compound material according to the invention. In 
principle, the belt according to the invention can be manufactured in any desired 
width, which can amount to more than 2 m. A further advantage lies in the fact that 
the production costs are lower than for all-metal belts. The invention additionally 
enables the surface composition and in particular the thermal conductivity of the belt, 
and thus the heat transfer properties of this belt, to be purposely adjusted by altering 
the amount of strength support on the overall surface. On the whole, a belt is obtained 
from the invention which is easily handled, economical, and versatile. 

In one embodiment of the invention, the compound material is at least 
substantially impermeable to fluids such as a liquid. 

The belt according to the invention can moreover be used as a sealing belt in 
drying areas, for example, of paper machines. The material which fills the interstices 
in the sheet material prevents the uncontrolled escape of moisture into the 
surroundings from the material or paper web being dried, which web is led through 
a drying area which is bounded by the heated surface or a drying cylinder and the belt 
according to the invention. 

In another embodiment of the invention, beadlike protuberances, which are 
preferably formed from the strength supports of the sheet material, are provided in the 
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edge regions. 

The belt according to the invention may be provided with integrated sealing 
beads which can be formed during manufacture of the sheet material. The sealing 
beads, which can be made of metal or plastic, seal the aforementioned drying space 

5 for the material web to be dried off from its surroundings along with the heated 
surface and the region of the belt lying between the sealing beads. As a result, 
separate sealants are therefore not required according to the invention. 

In another embodiment of the invention, a surface which is at least 
substantially sealed is formed on at least one side of the strength supports. 

10 By utilizing a sealed surface, large-surface contact is facilitated between the 

material used for the strength supports and the heated surface of, for example, a 
drying device, such as a drying cylinder, or a cooling fluid. When a material of high 
thermal conductivity, especially metal, is used for the strength supports, the thermal 
conductivity of the belt and thus the transfer of heat through the belt can be enhanced 

15 and even maximized. It is also possible to form the belt with one of the strength 
supports on each of the two sides of the belt in order to provide at least a substantially 
sealed surface. In this manner, when metal is used for the strength supports, heat 
transfer properties of the belt according to the invention can be obtained which at least 
approximately correspond to heat transfer properties of an all-metal band. 

20 In another embodiment of the invention, the strength supports are interwoven 

with one another. 

The sheet material formed hereby from a fabric can be manufactured and 
targeted for a specific use with comparative ease, as well as reproducibly provided 
with desired characteristics. In particular, by selecting a specific weaving process, the 
25 amount of strength supports on the overall surface of the belt, and thus the heat 
transfer properties of such a belt, can be purposefully influenced. 
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The invention also provides that a sheet material is prepared from preferably 
long-chain strength supports, especially metallic filaments, and interstices between 
the strength supports are filled at least partially with a filler, in particular with plastic. 

In a preferred embodiment of the invention, the sheet material is dipped in 
liquid filler. 

The sheet material is thus saturated to some degree with the filler, such that the 
interstices are filled in a particularly simple and rapid manner, and the liquid 
imperviousness of the compound material, which is formed by the strength supports 
and by the filler which is cured in its ultimate state, can be produced. 

After submersion in the filler, excess material covering the surfaces of the 
sheet material can be scraped off in order to expose the strength supports which form 
the surface in question. Here, the sheet material can be treated such that the strength 
supports and the filler located between the strength supports form at least an 
approximately smooth surface. 

According to one aspect of the invention there is provides a belt for a material 
web producing machine, which includes a plurality of long-chain strength supports 
arranged to form interstices, and a filler at least partially filling the interstices. The 
belt may be used to support a paper web in the web producing machine. The long- 
chain strength supports may include a metal having a high thermal conductivity. The 
metal may be one of stainless steel and bronze. The long-chain strength supports may 
be filaments. The filaments may be a metal. 

The invention provides that the long-chain strength supports may be of many 
shapes. They may be substantially circular in cross-section, substantially rectangular 
cross-section, substantially square in cross-section, substantially oval in cross-section, 
or have a polygonal cross-section. Moreover, the belt may utilize any combination 
of these shapes. Further, the belt may utilize many different sizes which are combined 
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together. The long-chain strength supports may also be of a variable cross-sectional 
shape along their lengths. 

The invention further provides that the filler may be a plastic. That the belt 
may be at least substantially impermeable to a fluid, such as a liquid. The belt may 
utilize beadlike protuberances located at peripheral regions. The beadlike 
protuberances may be formed by the long-chain strength supports. The beadlike 
protuberances may be formed by the woven long-chain strength supports, at least one 
additional material mixture, and the filler. 

The belt may have a surface which substantially includes the long-chain 
strength supports. The belt may be impermeable to a fluid. The belt may include a 
smooth surface which substantially includes the long-chain strength supports covering 
the filler. The belt may be a screen. The screen may be flexible and formed of the 
woven long-chain strength supports. The belt may be an interwoven sheet of the 
long-chain strength supports. 

The invention also provides for a process for producing a belt, which includes 
forming a sheet from a plurality of long-chain strength supports, the sheet including 
a plurality of interstices disposed between the long-chain strength supports, and filling 
at least a portion of the interstices with a filler. The filler may be a plastic. The long- 
chain strength supports may be a metal. The filling may also include dipping the 
sheet into a liquid filler. The filling may alternatively provide for spraying the sheet 
with a liquid filler. The process may include smoothing at least one surface of the 
sheet after filling the sheet. The filler may be a liquid. The smoothing may include 
treating the at least one surface to remove a portion of the filler. The treating may 
include grinding the at least one surface. The process may include scraping at least 
one surface of the sheet after filling the sheet. The scraping may be removing a 
portion of the filler from the at least one surface. The process may further include 
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weaving the long-chain strength supports. The weaving density may be adjustable 
based upon a desired surface requirement. The process may include guiding a paper 
web on the belt. 

According to another aspect of the invention, there is provided a belt for 
guiding a material web, which includes a woven metal screen, the woven metal screen 
including metal filaments running in a longitudinal direction, the metal filaments 
crossing one another so as to form interstices, and a filler which at least partially fills 
the interstices. The belt may also include at least two filaments disposed within the 
interstices and running substantially perpendicular to the longitudinal direction. The 
metal may be stainless steel. 

The process for producing a belt, may include forming a sheet from a plurality 
of metal filaments running in a longitudinal direction, the sheet including a plurality 
of interstices disposed between filaments, disposing metal filaments perpendicular to 
the longitudinal direction and within the interstices, filling at least a portion of the 
interstices with a plastic filler, scraping a portion of the filler from at least one surface 
of the sheet to expose the metal filaments. The process may also include curing the 
filler, and grinding the at least one surface. 

Other exemplary embodiments and advantages of the present invention may 
be ascertained by reviewing the present disclosure and the accompanying drawing. 

RRTFF DESCRIPTION OF THE DRAWINGS 
The present invention is further described in the detailed description which 
follows, in reference to the noted drawing by way of a non-limiting example of an 
exemplary embodiment of the present invention, and wherein: 

The figure partially shows a belt in a side view section according to an 
exemplary embodiment of the invention. 
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DETAILED DESCRIPTION OF THE PRESENT INVENTIO N 
The particulars shown herein are by way of example and for purposes of 
illustrative discussion of the embodiments of the present invention only and are 
presented in the cause of providing what is believed to be the most useful and readily 

5 understood description of the principles and conceptual aspects of the present 
invention. In this regard, no attempt is made to show structural details of the present 
invention in more detail than is necessary for the fundamental understanding of the 
present invention, the description taken with the drawings making apparent to those 
skilled in the art how the several forms of the present invention may be embodied in 

10 practice. 

The belt 10 according to the invention depicted in the figure includes a flat 
metal fabric made of intertwined metallic fibers 12, 14, 16 as strength supports which 
are preferably made of stainless steel or bronze. In principle, even filaments made of 
various metals can be processed according to the invention to form a belt. 

15 The cross-sectional shape of the strength supports can be freely chosen in 

principle, such that the cross section over the length of the strength supports can be 
constant as well as variable. The strength supports exhibit an approximately circular 
cross section, for example, but can also have a strip-like or band-like shape, for 
example, and can exhibit a cross section in the shape of a flat rectangle with rounded 

20 edges, for example. Mixed cross-sectional shapes of the strength supports within a 
belt 10 are also possible according to the invention. 

In the embodiment shown, fibers or filaments 16 run two at a time through 
partitions formed by fibers or filaments 12, 14 which run perpendicular thereto. In 
principle, any given weaving process can be used according to the invention in order 

25 to manufacture from metallic filaments or narrow strips or bands 12, 14, 16 a 
sheetlike sheet material having the desired width. 
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A plastic material 18 is present as filler in the interstices between individual 
filaments 12, 14, 16, with filaments 12, 14, 16 serving as supports for plastic material 
18. In the sectional plane illustrated, the surfaces of the belt 10 are formed from 
filaments 12, 14 which run horizontally in the figure. In each of the partitions defined 
5 by filaments 12, 14, filaments 16, which run two at a time, can be imbedded in the 
plastic material 18 such that an inner connection, formed between filaments 16 and 
plastic material 18, is guaranteed by the liquid impermeability of belt 10. However, 
belt 10 according to the invention can also be manufactured such that liquid 
impermeability is assured even without an inner connection between the strength 
10 supports and the plastic material and, in fact, is achieved by a self-sealing effect 
arising from exertion of pressure from flat belts. 

In principle, the manner in which a sheet material having interstices formed 
from strength supports, in particular metallic filaments, is manufactured may be freely 
chosen, depending in particular on the desired properties. Preferably, however, a flat 
15 metal fabric is prepared from metallic filaments by a weaving process in which the 
weaving method of this fabric is chosen corresponding to the respective requirements. 

The metallic filaments can thus be processed or interwoven with one another 
such that the sheet material exhibits a substantially sealed metallic surface, between 
which the filler, in particular plastic, is placed. As a result, the amount of filler or 
20 plastic on the overall surface of the belt is very small or negligible. 

In order to manufacture belt 10 according to the invention, metallic filaments 
12, 14, 16 are first interwoven with one another according to the particular weaving 
process, in order to produce the metallic sheet material which to some degree serves 
as a skeleton for belt 10. This metal fabric is subsequently dipped into a bath of liquid 
25 plastic in order to fill the interstices in the fabric. 

After removal from the dip bath, plastic material, which covers the surfaces of 
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the metal fabric now filled with plastic, is removed in order to create metallic polished 
surfaces. To this end, the plastic, which is preferably still liquid, can be removed by 
scraping, for example, or by scraping in the interstices near the surface. The surfaces 
can be smoothed thereby. In this manner, care is taken that the amount of metallic 
filaments 12, 14, 16 on the overall surface of the belt, which is determined by the 
particular weaving process, is still present following the plastic treatment and curing 
of the plastic. In an additional process step, belt 10 can undergo final treatment, for 
example, by grinding of the belt surface. 

Although the previously described use of a plastic dip bath represents the 
preferred procedure, an alternative option for placing plastic into the interstices would 
involve spraying the metal fabric with liquid plastic and then, if desired, removing the 
plastic covering from the surfaces in order to expose the metallic filaments. 

The preferred application of the belt according to the invention provides for 
the use of the sealing belt in the drying areas of paper machines. To this end, the 
sheetlike sheet material can be manufactured such that beadlike protuberances are 
present which protrude at least in one direction into the peripheral regions (not shown 
in the figure). 

These sealing beads can be produced, for example, by intertwining metallic 
filaments, thereby being formed at the same time by processing of the sheet fabric. 
It is also possible to form the sealing beads using the plastic material lying on the 
surface of the sheet fabric. The sealing beads can also include another material which 
is used neither for the strength supports nor for the filler, or a material mixture or 
compound material. 

The belt according to the invention is transported to a drying device of a paper 
machine, for example, to a drying cylinder which has a heatable surface, together with 
the paper web to be dried and one or several screens, such that the belt, the two 
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sealing beads of the belt, and the heated surface of the drying cylinder delimit a drying 
space which extends over a portion of the circumference of the drying cylinder. The 
paper web to be dried and the screens are located in this drying space. The paper web 
can lie directly on the drying cylinder, whereas the screens are arranged between the 
> paper web and the sealing belt according to the invention. Depending on the width 
of the belt, the lateral sealing beads of the belt lie either directly on the drying cylinder 
or on one of the screens which lie on the cylinder surface. 

Because of the liquid impermeability of the compound material according to 
the invention, the moisture which vaporizes from the paper web cannot escape from 
the drying space sealed off by the belt. The good thermal conductivity of the belt 
assures rapid heat removal, such that the moisture at the screen condenses and is 
carried away from the drying area by this thermal conductivity. 

It is noted that the foregoing examples have been provided merely for the 
purpose of explanation and are in no way to be construed as limiting of the present 
15 invention. While the present invention has been described with reference to an 
exemplary embodiment, it is understood that the words which have been used herein 
are words of description and illustration, rather than words of limitation. Changes 
may be made, within the purview of the appended claims, as presently stated and as 
amended, without departing from the scope and spirit of the present invention in its 
20 aspects. Although the present invention has been described herein with reference to 
particular means, materials and embodiments, the present invention is not intended 
to be limited to the particulars disclosed herein; rather, the present invention extends 
to all functionally equivalent structures, methods and uses, such as are within the 
scope of the appended claims. 
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TJST OF REFERENCE NUMBERS 

10 Belt 
12, 14 Metallic filaments 

5 16 Metallic filaments 

1 8 Plastic material 
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